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SUMMARY
A previousreport, IIACATN3007,gaveforce
NIL(X6kAO10airfoilsectionequippedalternately
at thelead- edge,andwitha splitflapanda
endmment dataforthe
witha flapanda slat
double-slottedflapat
the traillngedge. Thepresentreportpresentsthechordwisedistribu-
tionsofpressuremeasuredconcurrentlywiththeforceandmomentdataof9 m TN 3W7. Thepressuredatafortheleading-edgeflapandslathave
beenconvertedIntocoeflctentsofnormalforce,chordforce,andmcznent
basedonthegeometryoftheleading-edged vice.
.
INTRODUCTION
Considerableinformation theaerodynamiccharacteristicsofwings
equippedwithleading-edgeflapsor slatsis available,butthereare
relativelyfewdataontheloadsactingonthesedevices.A pretious
report,reference1, gaveliftandpitchimg-momentdatafortheW
6kAO10airfoilsectioneqtippedalternatelywitha flapanda slatat
theleadingedge,andwitha splitflapanda double-slottedflapat the
trailingedge. Opttmumsettings,frcmthestandpointofmsximumlift,
weredeterndnedfortheleading-edged vices.Additionaldataforthe
sameairfoilsectioneqylppedwitha leading-edgeslataregivenin ref-
erence2 fora widerangeof subsonicMachnumbers.Thepresentreport
presentsloadsdataderivedfromthechordwtsedistributionsofpressure
measuredconcurrentlywiththeforceandmomentdatareportedIn refer-
ence1. Mostof thepressuredata~e presentedhereinIn tabularform.
ThetestswereconductedintheAmes7-by 10-footwindtunnelNo.1
ata ~yno~ numberof6 million(Mch number0.17).
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MODEL -..— -..
Themodelwasa 5-foot-chordNACA6kA010-Ziirfoileq~ippedwitheither
a flapora blatat theleadingedge,andwitha splitora double-slotted
flapat thetrailingedge.Sketchesof thehigh-liftdevicesareshownin
figure2. Flushpressureorificeswerebuilt:btothevariouscomponents.
A morecompletedescriptionf themodelandcoordinatesof Itsc.&ponents
is @ven inreference1.
lBasedon totalairfoilchord.
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2Basedon chordof-leading-edgeflapor slat.___
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TESTSANDRESULTS
Themeasurmts madeduringthetestsincludetheairfoilUft coef-
ficient,as ascertainedfromthewind-tunnelbalancesystem,andthepres-
suresindicatedby theorificesbtiltintothevariouscomponentsof the
model.Thepressuredataforthel-g-edge flapor slatwereconverted
intonormal-force,chord-force,andmomentcoefficientsbasedon thegeom-
etryoftheleading-edge&vIce.
Loadsdatawerecomputedforseveralarrangementsofthemodel,
including0°and30°deflectionsoftheleading-edgeflapandthethree
optimumlocationsof theleading-dgeslatcorrespondingto thethree
trailing-edgearrangements.(A30°deflectionoftheleading-edgeflap
wasaboutopt- foralltrailing-edgearrangements.) Theloadsdata
arepresentedin figures3 to5,andthepressuredata,intablesIIto
VIII. Theorificestationsfortheleading-edgeflapwereprojectedon
theairfoilchordlineforallnose-flapdeflectionsbecauseof theaddi-
l tionalorificesuncoveredas theflapdeflectionwasincreased.s The
orificestationsforallothercomponentsofthemodelwereprojectedon
thechordlineoftherespectivecomponentforboththeretractedand
deflectedcases.A sumaryofthemodelarrangementsinvestigatedis
givenintableI.
Pressuredataforadditionaldeflections(15°and45°) of theleading-
edgeflaparegivenintablesII toIV,andforintermediatepositionsof
theleading-edgeslat,intableVIII. Thelatterdatam= includedto
assistwithanalysesconcernedwithautomaticoperationof theslat.
DISCUSSION
Inspectionof figure3 showsthatthevariationsof theflapnormal-
forcean~M.nge-momen;coefficientswithairfoiliftcoefficientwere
nearlylinear.Deflectingtheleading-edgeflapor eitherof thetraillng-
edgeflapsshiftedthecurves,so thatfora givenvalueof theairfoil
liftcoefficient,heloadsactingon theleading-edgeflapwerelessthan
withthefUp unreflected.Themaximumloadon theleading-edgeflap
occurredwiththeleading-edgeflapdeflectedin combinationwiththe
splitflapat thetrailingedge,althoughgreatermaximumliftforthe
airfoilwasattainedwiththedouble-slottedflap.
Thevariationsofnormal-forceandmomentcoefficientswithlift
coefficientfortheleaddng-edgeslat(figs.4 and5)werenotradicdly
l differentfromthosefortheleadlng-edgeflap. Thevariationswere,
however,lesslinear,andthesignsof themomentcoefficientswere
reversedbecauseof thedifferentmomentcentersemployedinthetwo
. %e staticpressurecoefficientintheinteriorof theleading-edge
flapwasessentiallyzero.
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cases. A comparisonofthenormal-forceoefficientsfortheleading.
edgeslatextendedandfortheleading-edgeflapdeflected30°showsthat
theloadactingontheleading-edgeflapwasgreaterthantheloadacting ‘ -
ontheleading-edgeslatforthesametrailing-edgearrangementandvalue
qf airfoiliftcoefficient.
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TABLEI.- MomL MmmmmTs
I%ading-edge
Loads
Leading-edge Trailing-edge&~ Ressure
flap Blat flap fig. data
*O. tableno.
8+, 300 None 3 II
~o, 300 ::- Splitflap,5#oo 3
8N=O0,300 ---
111
Double-slottedflap, 3 Iv
~d~f+.~
Nonel k,5 v
---
Retracted splitflap,5~f-4oo 1+ VI--- Double-slott~flap, p VII
---
~~@?5297
Optimumforno Ilone 4 v~
--- trailing-edge splitflap,8~f=60° ~ ---
--- flap,X6=9.2, Double-slottedflap, 5 ---
--- YB=-8.7,68Q5.60 ad~f=~.~
Optimumforsplit None 4
flapdeflected600
---
---
--- l@.2, y~=-9.3, splitflap,5Bf=600 4 VI
8&29.10
Opt- fordouble- None 5
---
---slottedflapdeflec-Double-slottedflap,
--- ted52.7°G=7.9, 8d~f=~m7° 5
VII
S13=-8.1,8#6.1° 1
‘Datadenotedasbeingforthemodelwithleading-edgeslatretracted
andno trailing-edgeflapwereactuallyobtainedwiththedouble-
slottedflapretracted.(Seeref.1.)
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